A conserved loop in the ATPase domain of the DnaK chaperone is essential for stable binding of GrpE.
The activity of DnaK (Hsp70) chaperones in assisting protein folding relies on DnaK binding and ATP-controlled release of protein substrates. The ATPase activity of DnaK is tightly controlled by the nucleotide exchange factor GrpE. We find that GrpE interacts stably with the amino-terminal ATPase domain of DnaK. Analysis of the mutant DnaK756 protein, which has a lower affinity for GrpE, reveals a role for residue Gly 32 in GrpE binding. Gly 32 is located in an exposed loop near the nucleotide binding site of DnaK. Deletion of this loop prevents stable GrpE binding, ATPase stimulation by GrpE, and DnaK chaperone activity. Conservation of this loop within the Hsp70 family suggests that cooperation between Hsp70 and GrpE-like proteins may be a general feature of this class of chaperone.